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(54) MANUFACTURING METHOD OF POLYCRYSTALLINE THIN-FILM TRANSISTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent variations in 
characteristics of a thin-film transistor as much as 
possible. 

SOLUTION: There are provided a process where an 
amorphous silicon film 13 is formed on a substrate 11, a 
process where the amorphous silicon film is annealed 
with a laser beam for crystallization to form a 
polycrystalline silicon film 14 t a process where a surface 
of the polycrystalline silicon film is cleaned in a dilute HF 
solution, whose concentration is 0.6-1.0 wt.%, and a 
process where a gate insulating film is formed on the 
polycrystalline silicon film. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 




7^- > "1 " . 




(19) &*WftftfT (JP) 



02) & m & & ^ <*> 



(ll)ftifttigi£B§#^ 
#^2002-110997 
(P2002-110997A) 
(43)^^ e ¥J£14*P 4 312 B (2002. 4. 12) 



(51) IntCl. 7 
HO 1L 29/786 
21/336 
21/20 
21/205 
21/306 



F I 

H 0 1 L 21/20 
21/205 
29/78 
21/306 



f-v:i-r(##) 
5F043 
5F 0 4 5 
617V 5F052 
D 5F 1 1 0 



&&m& *at* m*m<D&3 ol & e k) 



(2D mwmn 


4#S2O00 - 2991 64( P2000-299 1 64) 


(71)ffilPA 


000003078 










(22)tillBH 


¥f£l2*p 9M29B (2000. 9. 29) 




3fo§tfB*§K2if-Tg 1 # 1 # 






(72) &wm 


it a ffi 








«fs»»»*wwr 1-9-2 #=5£#*fc 














(74)«SA 


100064285 








ffiS -«t (fl-3£) 











(54) BS9ia>£*J *B»«Wh9>^X^o«t*tt 



lb/) [S#9] 
Kit T * c £ S "I ffi lc f £ o 

SK 1 1 ±»C#ffi»'> >J 3 >K 1 3 

Ml 4S»rtt5Iit> »«**0. 6wt%^bl. 
Ow t %<Dl5H^HFS^^ffl^T^S->Un>3K 



(c) 



(d) 



(a) 



(0 





(2) 



%$ffl2 002-1 1 0997 



1 

M^Igt, iRSWO. 6wtX*51. 0wt%tf) 

[0 0 0 1 ] 
[0 0 0 2] 

x^ (£HF\ TFTtfefo) tfaisntt^. 

fiy'j3>TFT*MT*fe6, W&Ly* — : Zs<b'>t& 

^UzJ>«<0iRKttl 2 0 0 , ClSSf±#t5fcft, 
[0 0 0 3] 3^7t- iMTTFT^Mt 5» 

>ty-M6»i«a)»H*^$fifanTi^i:, tft© 

(♦ft#ttSO<. 2E!C> Sffi<&?5»K<fcoTTFTa>l, 
#t^ffi®£ (Vth) ^i^— fCT, Hflftt 

nfcKfb««:l*56r«fc«>Jc:*HFiJfe» (MS) £fT& 



2 

[0 0 0 4] y-htt»l»(D»Bfcfl9a)«c#a)BW 

tHFioa^l. 5wt%- 2. 5wt%T*6 

[0 0 0 5] tJ£*<75»Kh^>> ? X^<DS!ifi^ffiS:0 5 
*#B8LTW9rr£. ^fS5 (a) \Z^Xo\Z, 4 
0 0 X 5 0 Omm+MXOtf ^XS1K 1 1 ±(C7>^— 
3-hil2S»«U C07>^-3-MBl2±l: 
10 #iIy'j3>|13Wt§. 7>^-3-M8il 
2i3i;^#f H IyU3>il 3 <£>Jgfi£tCKi, ^Xvc 

ftly 'J 3 >I 1 3 5 0 n mT*5. ttl^T* 

^ftly'j3>ii 3*©*3R«rlKBfrafc«)(c:4 5 0 
<C, 3 0 — 6 O^GDtSSTn— ;U£rfr 5« 
[0 0 0 6] #IC, 0 5 (b) C^tckvC, flIAtfX 
eC 1 l/-^Mfy'J3>il 3KRW*U 
y'J^yil 3©effiftS:ff5. Rf5 0nmO#M 
v U n >Ktc»-r s tf <DBa»x*;^-«att 2 8 
20 0-4 0 0mJ/cm2©®i(:!g^L/t o ^J&^tlfc 
#W H y'J^>I14(Dtilj:0. 2 5-1. O^mT 

[0007]^ 05 (c) fcjR-ri'Sfc^wav'y 

*5, 05 (c) fccfe^T, f^l5H 05 (b) <DU 

[0 0 0 8] y-h*ffcgl»fi)E«KOiife»«:fftt 
3o »ie«aT(Dl^T^^o £~f\ 0 5 (d) tC 

FjgJKl6</JaStt, 1. 5wt%~2. 5wt%(Di 

[0 0 0 9] #tC, ftHFffllS, 0 5 (e) (C^f £ 
f?^2 4H HF^X M£cfcoT^j££n*:zK;tf 
[0 0 10] 0 5 ( f ) \Zj]^Xo\Z, #^a-> 

«jj>«i 4±»cy«-nftMii sshweu c<&y- 

40 MfifMK l 8 ±*cy- hm® 2 0 ^MtSo «V>T, 
h«1i2 o m^<bLT^$MlyU 

9a«« (05 (f) o *oa, 

12 O<D{PJJM43ct^±®fC0^b^^l/-xX h/^ — > 

19b^Mt^ (0 5 (f) #BS) . ±IEU 
y7h/W->SRSt5. fLTMC^XvCV 

50 IK, • KK>««1 9 bcbCD 



(3) 



4#M 2002-1 1 0997 



3 

(MS (f) #RB) o -t©IS, ±ttt>?{7 h 

>ti2 2 6»*U iih7>vX^^St§ (Bl 
5 (f) #33) o 
[0 0 11] 

^M^^HFSS^2. 5w t *£U:T*£<fc* 
>«©Iyf>^i:«k-5i»»*^lJtTFT«ftt** 

T, ^h^kW?) #*fi<&££V>5 2j&rt>&ilHfeS 

nt^fc. n»»w»fiK«ro«iaT 

llftHFlWil. 5wt%-2. 5wt%©«M 

5 w t xHTT«fflts#Aaa*4*^&o 20 

[0 0 12] L^lWb, f*©l. 5wt%~2. 
5 w t %<7)IBH<Z)ftHFjftg£Ty— M6»ll£JI2EEWKO«te 

Atf4 0 0 X 5 0 0mml» ttTfrft: 5 

ig(i»**iB{bbTt)1#«c*«smctt#HF5x 30 
tlTLS^ ^yU^>^±t:tHF^Xh^ft 

si-r*^ Tktf ? xfim&znr Otitis v^>mhy 
jg^-r. H*TFT*^»anfc»^Jctt, ffi&^iuc 

ctaJW^^U. HiSiaKioy^-nyx^^^OTFT 
[0 0 13] #389itt, ±iB*W***L>T&Snfc*> 

[0 0 14] 

^T7--M5 CchiCct 0 SSIMb^itT^iSSv U n 
>fi?:Mt^Ii<!:> JSSW0. 6wtmi. 0 



4 

[0 0 15] &*5. WfS^SvUn>^^)SSS:^H 

F*»*ffl^Ti»»bfciB»^, ^tr>«:»aii:, 

[0 0 16] me3*«Sft5/Un>«l<Z)«ffi**H 

IK 
[0017] 

[0018] $^0 1 ( a ) {C^Tcfc 5 IC, 4 0 0X5 
0 0mm^X©*7^ifi 1 1 ±(CT>^— 3- MK 

U3>I13*Mt*. 7>^-3-hil2«J:tf 
#iSy'Jn>il 3<0»ricfcM:, ^XvCVDSS 
^T^AtfJ58JK*a£3 0 OtTMt^o #iSy'J 
3>il3O(Wli5 0nm , rW. S^T, #f 0 gy 
U3>8tl 3«fC0**S:»llWI-r*fc«&JC4 5 0t, 3 0 

[0 0 19] Bl (b) lC^-Tck5lC, flIAWEX 

eC 1 Iz-ifSMIyUn^l 3K:B8StU *fi» 
yU3>il3^i^fr^o B£JS5 0 nm<0#iiSf 

v u =i >Kic*rt*> y 8 ©nawx^^-afflH* 2 8 

0-4 0 0mJ/cm20)rai:^L^ o JKfiKSttfc 
*«SS'>Ua>IRl 4O3Egtt0. 2 5-1. 0/imT 

[0 0 2 0] &tc, Ell (c) IcS-rJcSK^Bflv'U 
3/il4^7^- h U V ^ 7 7 -MSffl ^ t/W- 

*5, 01 (c) tC&^T, f?^l 5H 01 (b) <DU 

— tf7--;i/xgTjgricanfc«sB»fbi«T»So 
[0021] ^tc, y- h^b^figmj^gfe^^fT^ 
^ 0 gfe#xg^T^aoif*^o s-r, 01 (d) iz 

«-J\k3K. Oa (*!/» MM^T^ B y'J3 

£«<oia&ra£J:fc*«i 1 **cfiLT@^u 

bT^^Sfii l^ffly'J^yiill:, *^>ig 

>JQ.aSKC0lHieSc^3 OOrpm, O30>»Sa*5 p 
prru 9EMr$m&2 3 sec, 03©8IE*««1. 5L/m 
i nT&o/to ^ajoafticfiAty^Xvi 

[0 0 2 2] &{C, Ell (e) K^TcfcolC^HF^S 
Srff^^o SHFgil6(^MH 0. 6wt%- 

1. owt%^)giri^o *nsfi^ffiT«, m*. 

tHFgll 6c£>S^£0. 7wt%rat LT, 



(4) 



4#§3 2 002-1 10997 



±0. lwt%tfiSfT&ofc, ^HFifflSte. ±fB 

f?5. **as»i8k:*5ViT»i, saawpnsi 5 s 

e c, OOrpm, F ^^CDSiaS 3 L 

/m i nfCK^Ufc. 

[0023] Eli (f ) K^T.fc'SictfHFafl.g 
(g) (C77^cfc3 JC. M*U>X*ff&oT, ^hf>ffi 

1 0 0 0*& 1 3 0 0 r pmi IT, fllHP?fratt2 2 s 
e c <h b/co 

[0 0 2 4] #C6C, 01 (h) Mi'> 

U3>ii4±d^Mgiii8eMi, ccd^- 

hl!2 0£^X^£LT^9E4»£^S->U 
9a^Mt^) (HI (h) #S8) - ^<£>^ h« 

1 9b^Mt§ (Ml (h) #B8) o J t<D&±f&Ui? 

Sffl^TiraJ6»R2 l ftJWSL&fHc:. ^©IHttS 
12 1 lc> iBWKCDV-X • h'H>S«l 9 b 
>^^7 h&£Z>fctf)<Dn>#l7 h'fc—)l'$:MJ&-$~Z> (0 
1 (h) mm) a *<r>%^ ±Xlzi>9 9 hfr-Jl'&M® 

g2 2S»fitU iI^>yX^^St^ (01 * 
S i Ox + 4HF -> 
3 S i F4+ 4H20 - 

HF«flE#*i*V>i, 3t (1) <ORj£d^{EilSti§fc«). 

s i F4^*aJcjgfiE$nso 

[0 0 3 1 ] -t<D— fflttHF<hRlSUT2H2S i F 

S i F4tt5C2©R^tCck^TH4S i O4 (^7^ 
SO &Mf&2tiZ>o H4S iO^^Iy'Jnyillr 
K»UTH$l7K-rs<h, i^LT (Si02) n=##^ 

*ffi±T*SCl*cfc^2(^)RjS^fiEit-rsfc«). 

HF»flE#*»T»*Ki:\ H4S iO^M^ 

[0 0 3 2 ] $7sh\Z±tt&%±MJ&£^?&T*\ZH 



* (h) #fig) » 

[0 0 2 5] ^HFjfflStCffl^e>n3HFig?&<Z) 

»ffi**0. 6wtX*>6 1. 0w t %<Dmmftiz$>z>z 

[0 0 2 6] TFT«ftt<©A^U/*JCj^»"TSa^ h(C 
tt, *HF«a<tlil<te!»*^»'r*ili:*^^ofc. 0 
2fC, HFiiS<hS1£-k<£>A 0 -^ ^ UXh) ISt<£> 
M£S (&K1MX4 0 OX 5 0 0) ft-T-iZ 

HFi8ILt», &Htimm&±.tfZ>f£&lZA 1 B^fiEI 
LT/^f>f #;l/£if^£i*fco HFSMI^A-f 

Sff^^^o -£0>*8S, HFlltfl. 0wt%«£DiS 

^^tUT^tts$nfct><z)co*T, HF*ijg*i£DfCcJ;o 

S&fc, HF«»«l31*ff«:ofc«^U>Xi!fei*flfr 

[0 0 2 7 ] mSiZ. fHFiiai^fi/^^Hft 
S^To tHFMl. 0wt%BlTT11 »^^<fc 

HFiStfl. Ow t %$XTlZf£Z> tn-"r 4 
ffi,'p-?Z>Z.£lZ— : gLl>X^Z>o 
[0 0 2 8] ^^gSCD/t^;l/(O^SMSSI^SL 
TFT^tttrSHt-^^F^ (L^lVth 
(Dzsyb) tf*mi l ZM'J>l'T^Z>Z.£&frfr<z>rz a 

fee 

[0 0 2 9] ^TtfMb^/£T^£ 

[0 0 3 0] 

S i F4+2H2O (1) 
H4S i O4+ 2H2S i Fe (2) 

<D \zm?MtffrfrZ>o 04tcvU a >^ffi(^S7K® 
gffil^Pai:HFaa^M«S:^-r, HF^jSS 
40 0. 6w t %£TFtCi-3£> *«JCrt*H«tBfifPa«** 

^A'^^(CcfcoTM<?S:^::<!:S:jBttSfc«)fc:, $HF 
50 m&teO. 6wt%WWM>#'W. Sit, HF 



(5) 



t#gg 2002-1 1 0997 



[0 0 3 3] ifi(0:t*6, SJf^ffi^j:<y-h«» 
tt, HFSSteO. 6wtX*61. 0wt%Wlirt 

[0034] a±BWiUfc«fc3^ **jfi»mcj:n 

ffiSr, HFjftSd*0. 6wt»&l. Owt%©ffl 
fc*HF*«*XK>tt»k:TI**L,fc«^»B* U 
[0 0 3 5] 



8 

[01] *5EWfci*»Kh5>^X^a>»a*ftO— 

[0 2] #HFJ|«tA-r-f ^;HScoB8«S:^ 5^5 
7« 

[03] »HF»«t3FA**»©H«*«ry57. 
[04] HFSS^^^S^ , J3>K^^7Kffi®aiBtm 

[0 5] fi£*©«ifi*ji<Z)iljSlS»rffiH. 
10 [ff^(OR!H] 

1 1 ^7X11 

12 7>^-M(SiOx, SiNx) 
1 3 MSy'J3>g 

1 4 #ffly'J3>i 

1 5 U-1f7--;i/T^$nfcSffiK{fcK 

16 HF^Xh - (0. 7wt%) 

is ?-bmmm 

19a {£it^y-X • K l"f >H*£ 

1 9 b stafty— ^ • H U-f >®« 
20 20 y-hMM 

2 i mmmmm 

2 2 y-x * FK>1I 

23 HF^Xh'Si (2. 0wt%) 
2 4 7K#9X 



[0 2] 



[03] 




0 0 02. 0.4 0.6 0.8 1.0 1.2 1.4 1-6 





35 




30 






25 




20 




15 




10 


K- 


5 



0.5 1 1.5 

ftHFSMC Cwt %) 



192/<*n^ 



14] 



HFJgfciMt V.S. a-SBE|*mUBtn 



300 
| 250 

B 200 
I 150 
S 100 
» 50 
0 



0.0 0.2 0.40.6 0.81.0 1.2 1.41.6 1.8 2.0 2.2 2.4 2.6 
HFJI* (wt %) 



(6) 



$$ffi2 002-1 1 0997 



[01] 



(b) 



(c) 



(o) 



(f) 



(fl) 



J L 




(a) 



(b) 



(c) 



(e) 



-14 



(f) 21 




F3?-A(#^) 5F043 AAIO AA31 BB03 BB22 EE07 
EE08 EE23 GGIO 
5F045 AA08 AB03 AB04 AB32 AD07 
AF07 BB15 CA15 HAH HA16 
HA18 

5F052 AA02 BB07 CA02 DA02 DB03 
EA15 EA16 JAOl 

5FH0 AA08 AA26 AA30 BBOl CC02 
DD02 DDll FF36 GG02 GG13 
GG16 GG25 GG45 HM15 NN02 
NN35 PP03 PP35 QQll 



